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1.0  Purpose  of  This  Study 

This  purpose  of  this  study  is  to  provide  an  estimate  of  the  environmental  cost  of  the 
SADARM  munition  over  that  munition’s  life  cycle.  Figure  1  identifies  the  various 
environmental  costs  identified  by  this  study  for  each  of  the  phases  of  the  life  cycle  of  the 
SADARM  munition  examined.  Figure  1  also  indicates,  where  appropriate,  the  percentage 
of  costs  for  each  activity  that  was  determined  to  be  environmentally  driven  based  on  the 
analysis  of  tasks  within  that  activity. 

Identifying  the  environmentally  driven  cost  of  a  munition  may  contribute  to  decision 
making  regarding  issues  such  as  materials  selection  during  product  design,  design  of  the 
production  process,  selection  of  particular  types  or  levels  of  operational  training  activities, 
etc.  Understanding  the  full  environmental  cost,  including  environmentally  related 
demilitarization  costs,  will  support  better  decisionmaking  regarding  what  products  to  produce 
and/or  what  factors  may  have  adverse  environmental  impacts.  The  tools  and  general 
approach  used  to  provide  the  estimate  of  SADARM  environmental  costs  were  drawn  from 
the  Activity  Based  Costing  (ABC)  framework.  The  life  cycle  of  the  SADARM  munition  was 
divided  in  to  three  phases:  (1)  Production  (including  Developmental  Testing  and 
Evaluation),  (2)  Operations  and  Support,  and  (3)  Demilitarization. 

The  sections  of  this  report  that  follow  identify  the  methodology  used  to  obtain 
estimates  of  the  environmental  activities  and  their  costs  that  will  be  associated  with 
SADARM  over  its  life  cycle,  identification  of  the  general  assumptions  made  in  order  to 
complete  this  study,  a  discussion  of  the  bounds  of  this  study,  and  a  discussion  of  the  results 
with  suggestions  for  further  examination  and  study.  Appended  to  this  report  are  four 
appendices  that  describe  in  detail  the  data  analysis  of  each  of  the  phases  of  the  SADARM  life 
cycle  examined  in  this  study. 

2.0  Methodology 

This  study  used  the  Activity  Based  Costing  (ABC)  framework  as  the  conceptual  basis  for 
addressing  environmental  life  cycle  cost.  The  ABC  framework  is  built  upon  the  concept  that 
similar  job  tasks  can  be  grouped  by  activity  and  the  cost  of  the  resources  consumed  by  that 
activity  can  be  determined.  Once  these  determinations  are  made,  the  event  or  element  that  is 
the  root  cause  of  the  tasks,  and  hence  the  activities,  can  be  identified  as  the  cost  driver  and  a 
cost  per  event  or  element  determined.  In  this  manner  the  causes  of  costs  are  determined  so 
that  they  can  be  managed. 
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2.1  Data  Accumulation 

The  initial  requirement  of  the  ABC  framework  necessitates  identification  of  the 
individual  tasks  performed  by  personnel  in  functional  units  that  affect  each  of  the  life  cycle 
phases.  Once  these  tasks  are  identified,  they  are  grouped  into  activities  (i.e.,  groups  of 
common  tasks)  based  on  similarity  of  effort  and  common  puipose.  The  techniques  of 
storyboarding  (for  groups)  and  interviews  (for  individuals)  were  used  to  accomplish  these 
identifications  and  groupings.  The  initial  step  in  these  processes  required  individuals  to 
indicate  the  tasks  they  carried  out  in  performing  their  jobs.  The  tasks  thus  identified  were 
recorded  individually  as  the  individu^s  "brainstormed"  the  jobs  performed.  The  second  step 
in  the  process  involved  having  the  participants  group  the  tasks  they  identified  based  on  their 
degree  of  common  purpose.  Once  the  tasks  were  grouped  the  individuals  collectively 
provided  a  name  for  each  of  the  groups. 

The  second  step  in  applying  the  ABC  framework  requires  the  association  of  resources 
consumed  with  the  activities  that  consume  those  resources.  To  accomplish  this  association 
each  individual  in  the  storyboarding  process  or  interviews  provided  his  or  her  own  estimate 
of  the  percentage  of  resources  consumed  by  each  of  the  tasks  within  each  activity  group. 
These  percentages  were  summed  within  each  activity  grouping  to  provide  the  overall 
percentage  of  resources  consumed  by  that  activity. 

Step  three  of  the  data  collection  process  involved  identifying  those  tasks  that  either  (1) 
have  some  degree  of  impact  upon  or  (2)  which  are  affected  by  environmental  considerations. 
This  step  was  accomplished  in  order  to  focus  each  group’s  attention  on  environmental  issues 
that  were  related  to  the  participant’s  daily  tasks. 

Step  four  of  the  data  collection  process  involved  using  the  collective  expertise  and 
experience  of  the  participants  to  provide  an  estimate  of  the  level  of  effort  in  each  of  the 
activity  areas  that  is  related  to  environmental  considerations.  To  accomplish  this,  the 
individuals  analyzed  their  listed  tasks  within  each  activity  and  provided  an  estimate  of  what 
percentage  of  the  effort  in  accomplishing  those  tasks  was  related  to  environmental 
considerations. 

The  final  step  in  the  data  collection  process  involved  having  the  individuals  classify  the 
level  of  environmentally  related  effort  identified  in  step  four  into  five  environmental 
objectives  including  prevention,  detection,  correction,  disposal,  and  compliance. 

2.2  Environmental  Cost  Determination 

The  costs  of  operations  for  each  of  the  functional  units  that  participated  in  each 
storyboarding  sessions  were  obtained  from  accounting  and  control  personnel  at  the 
appropriate  location.  These  costs  were  multiplied  by  the  estimates  of  the  level  of  effort  in 
each  of  the  activity  areas  within  each  function  to  determine  the  total  cost  for  each  activity. 
The  estimate  of  the  level  of  environmentally-related  effort  within  each  activity  was  then  used 
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to  determine  the  total  environmentally  related  cost  for  that  activity.  The  estimates  of  the 
breakdown  of  environmentally  related  costs  into  environmental  objectives  were  then  used  to 
determine,  for  example,  the  total  Preventive  costs  incurred  by  the  activity  in  question.  This 
process  was  repeated  for  each  activity  within  each  function  at  each  of  the  locations  where  the 
study  took  place. 

After  the  total  environmental  cost  for  each  activity  was  determined,  that  cost  was 
related  to  the  particular  cost  driver  for  that  activity.  In  some  cases,  in  keeping  with  the 
concepts  of  ABC,  the  cost  driver  used  is  a  total  product  cost  driver.  For  example,  in  the 
case  of  Production,  the  cost  driver  is  the  creation  of  the  technology  and  processes  necessary 
to  manufacture  the  SADARM  munition,  regardless  of  the  number  of  rounds  that  may  be 
produced  by  that  technology  and  those  processes.  For  this  reason,  the  environmental  costs  of 
Production  are  quantified  in  terms  of  the  total  SADARM  contract  rather  than  on  a  per  unit 
basis.  In  the  case  of  the  Support  and  Operations  phase  of  the  life  cycle,  the  activities  and 
costs  are  driven  by  the  number  of  rounds  that  will  be  fired  per  year.  This  relationship  is 
based  on  the  concept  that  if  a  SADARM  round  is  not  fired  in  field  operations,  then  there  will 
be  no  activities  accomplished  in  for  the  munition  and  hence,  no  environmentally  related 
costs.  Therefore,  the  environmentally  related  costs  identified  in  the  Support  and  Operations 
phase  of  the  life  cycle  are  measured  on  a  per  round  fired  basis. 


3.0  General  Assumptions  of  This  Study 

In  order  to  complete  this  study,  a  number  of  assumptions  were  necessary  given  the  fact 
that  many  of  the  elements  associated  with  the  SADARM  life  cycle  have  yet  to  be 
specifically  identified  and  described  (e.g.,  annual  operational  training  requirements).  A 
number  of  these  assumptions  applied  to  the  overall  study  and  others  applied  only  to  specific 
phases  of  the  life  cycle.  Listed  below  are  the  general  assumptions  made  regarding  the 
overall  project.  The  assumptions  that  apply  only  to  a  particular  phase  of  the  life  cycle  are 
listed  at  the  beginning  of  each  of  the  appendices  of  this  study  where  the  data  and  the  cost 
analysis  for  each  specific  life  cycle  phase  is  provided. 

3.1  This  study  begins  with  the  Production  phase  of  the  SADARM  life  cycle. 
Activities  and  environmental  costs  that  occurred  in  phases  prior  to  that  point  are  not 
considered  due  to  scheduling  and  resource  constraints. 

3.2  In  the  Production  phase  of  this  project,  only  the  production  related  activities  of 
the  Aerojet  Corporation  were  examined.  No  other  contractor  or  subcontractor  activities  were 
examined. 

3.3  The  assumption  is  that  the  conventional  155mm  artillery  round  provides  the 
necessary  surrogate  for  the  SADARM  round  in  assessing  the  environmental  life  cycle  costs. 

3.4  In  both  the  Operations  and  Support  phase  and  in  the  Developmental  Test  and 


Evaluation  task,  the  assumption  for  purposes  of  this  study  is  that  there  will  be  no 
environmental  cleanup  of  the  impact  areas  used  for  training  and  testing. 
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3.5  This  project  assumes  that  all  environmental  activities  identified  are  based  on 
currently  existing  environmental  laws  and  regulations.  In  no  way  does  this  study  anticipate 
laws  or  regulations  that  may  be  in  place  during  the  total  life  of  the  munition  beyond  those 
which  currently  exist. 

3.6  The  Demilitarization  phase  is  not  addressed  at  this  stage  of  the  environmental  life 
cycle  costing  project  due  to  the  fact  that  demilitarization  requires  a  specific  plan  of  activities 
and  tasks  to  be  carried  out.  At  the  present  time,  this  plan  is  under  development.  No 
assessment  of  future  environmental  costs  associated  with  demilitarization  is  possible  until  the 
specific  elements  of  this  plan  are  known. 

3.7  This  study  does  not  address  the  question  of  contingent  liabilities  that  may  arise  in 
the  future  regarding  the  SADARM  munition  in  relation  to  environmental  issues. 

4.0  Scope  of  the  Study 

A  number  of  factors  combined  to  set  the  bounds  of  this  study.  Scheduling,  time 
requirements,  and  resource  availability  acted  to  limit  the  degree  to  which  some  issues  could 
be  addressed.  An  additional  limiting  factor  involved  the  fact  that  many  of  the  issues  relevant 
to  the  analysis  of  the  life  cycle  of  the  SADARM  munition  have  yet  to  be  addressed  from  a 
planning  or  from  an  operational  standpoint  (e.g.,  the  operational  training  requirements  for 
SADARM  have  yet  to  be  specified).  The  particular  bounds  involved  are  identified  in  the 
following  paragraphs. 

4.1  Bounds  of  the  Study 

This  study  begins  with  the  Production  phase  of  the  life  cycle  and  does  not 
address  the  creation  of  the  components  used  in  that  phase.  A  full  life  cycle  includes  the 
creation,  from  raw  materials,  of  the  component  elements  of  the  product.  Given  the 
scheduling  and  time  requirements  for  this  study,  an  examination  of  pre-production  life  cycle 
phases  was  not  possible. 

No  contractor  or  subcontractor  activities  other  than  those  of  the  Aerojet 
Corporation  were  examined.  Given  the  advanced  state  of  the  development  of  the  SADARM 
contract  and  the  resource  and  scheduling  constraints  of  this  study,  examination  of  these  non- 
Aerojet  activities  was  no  possible. 

This  study  does  not  address  the  issue  of  contingent  liabilities  in  relation  to  the 
SADARM  munition.  \VTiile  contingent  costs  represent  costs  that  may  or  may  not  be  incurred 
at  some  point  in  the  future,  these  costs  can  be  addressed  in  probabilistic  terms.  Although 
these  costs  will  have  to  be  addressed  in  a  full  examination  of  an  environmental  life  cycle. 
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this  study  did  not  accomplish  such  an  examination  due  in  part  to  scheduling  and  resource 
constraints  but  also  due  to  the  lack  clear  agreement  by  accountants  and  other  interest  parties 
as  to  the  proper  way  to  address  this  issue. 

The  Demilitarization  phase  of  the  life  cycle  was  not  specifically  addressed  by 
this  study.  The  reason  for  this  omission  is  that  to  accomplish  an  analysis  of  the 
environmental  costs  of  demilitarization,  there  must  exist  a  fully  developed  plan  for  the 
demilitarization  of  the  SADARM  munition.  Given  that  the  demilitarization  plan  was  under 
development  concurrently  with  this  study,  the  necessary  cost  analysis  of  that  plan  was  not 
possible. 


Currently  existing  environmental  laws  and  regulations  form  the  regulatory 
framework  under  which  this  study  was  accomplished.  While  environmental  laws  and 
regulations  may  change  during  the  life  cycle  of  the  SADARM  munition,  no  attempt  was 
made  to  anticipate  changes  in  these  factors  or  assess  their  impact  upon  the  costs  of  the 
SADARM  munition. 

4.2  Areas  Analyzed  in  the  Study 

To  address  the  Production  phase  of  the  life  cycle,  a  number  of  functional  areas 
of  the  Aerojet  Corporation  were  analyzed  in  this  study.  The  functional  areas  analyzed  were 
the  production  assembly  operations,  the  facilities  and  environmental  health  and  safety  area, 
the  project  management  and  management  data  functions,  and  the  systems  and  test  engineering 
areas.  The  costs  for  each  of  these  areas  were  extracted  from  the  work  breakdown  schedule 
of  the  low  rate  production  contract  for  SADARM  munitions.  The  unit  of  measure  for  the 
Production  phase  used  in  this  study  is  the  entire  low  rate  production  contract.  The  rational 
for  this  measure  is  that  the  primary  cost  drivers  identified  in  the  various  Production 
functions  are  tied  to  the  creation  of  the  technology  and  the  processes  used  to  produce  the 
SADARM  munition  rather  than  being  tied  to  the  production  of  a  particular  number  of  rounds 
of  that  munition. 

The  Developmental  Testing  segment  of  the  Production  phase  of  the  life  cycle 
was  examined  through  analysis  of  operations  at  the  Yuma  Proving  Ground,  Yuma,  Arizona. 
The  functional  areas  examined  at  that  facility  included  ammunition  processing  (for  test 
operations),  actual  test  operations,  and  Environmental  division  activities.  For  the 
ammunition  processing  and  testing  activities,  the  actual  costs  involved  in  testing  the 
SADARM  munition  for  FY  94  were  used  along  with  the  estimated  levels  of  environmental 
costs  involved.  For  the  environmental  division  activities  (all  of  which  were  assumed  to  be 
environmentally  related)  budgeted  costs  for  the  operation  were  used.  The  unit  of  measure 
for  the  Developmental  Testing  element  of  the  Production  life  cycle  phase  used  in  this  study  is 
the  actual  testing  program  accomplished  to  support  the  SADARM  low  rate  production 
contract.  Utilization  of  this  unit  of  measure  was  possible  due  to  the  fact  the  low  rate 
production  testing  has  been  completed. 
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The  Operations  and  Support  phase  of  the  life  cycle  was  examined  at  Ft.  Hood, 
Texas.  The  pertinent  functions  identified  at  that  facility  that  included  operations  (1st 
Cavalry  and  2nd  Armored  divisions),  logistics  (warehousing  and  processing),  range 
operations,  and  the  base  environmental  division.  For  the  operations  function  costs,  the 
annual  budgeted  costs  for  a  155mm  artillery  battalion  were  used  in  the  analysis.  For  the 
logistics  function,  the  budgeted  costs  for  the  ordnance  warehouse  unit  were  used  for  the 
analysis.  For  the  range  operations  and  the  environmental  division,  the  annual  budgets  for 
these  functions  were  used.  The  unit  of  measure  used  as  the  cost  driver  for  the  Operations 
and  Support  phase  of  the  life  cycle  is  the  round  fired.  Environmental  costs  are  incurred  in 
this  phase  of  life  cycle  due  to  a  round  being  fired  by  the  operating  units.  Because 
SAD  ARM  is  designed  to  be  a  "wooden"  round  (i.e.,  it  requires  not  continuous  maintenance 
or  attentions),  only  during  actual  firing  of  the  munition  will  environmental  activities  occur. 

5.0  Results  and  Suggestions  for  Further  Examination 

A  number  of  areas  for  further  study  and  a  number  of  conclusions  were  identified 
during  and  as  the  result  of  this  study.  These  issues  are  identified  in  the  following 
discussions. 

5.1  The  identification  of  environmentally  driven  activities  and  their  related  costs  over 
the  life  cycle  of  a  weapon  system  requires  the  application  of  a  conceptually  driven  process  of 
analysis  such  as  the  methodology  used  in  this  study.  The  viability  of  a  static  formula  or 
mathematical  model  in  addressing  environmental  life  cycle  cost  issues  for  other  than  a  one¬ 
time  analysis  item  is  highly  questionable.  While  variables  in  a  model  may  be  manipulated, 
modeled  relationships  are  valid  only  if  the  relationships  among  variables  in  a  new  set  of 
circumstances  are  identical  to  those  upon  which  the  model  is  based.  One  cannot  apply  the 
existing  model  to  new  conditions  without  a  complete  revision  of  that  model  -  reinventing  of 
the  wheel  for  each  new  proposed  weapon  system.  A  methodological  approach  that  is  based 
upon  the  analysis  of  relationships  among  factors  in  unique  situations  provides  a  framework 
with  the  flexibility  necessary  to  address  new  situations  and  conditions.  Although  the  initial 
development  of  a  model  requires  the  analysis  of  relationships,  the  application  of  a  model  to 
new  circumstances  generally  involves  only  the  identification  of  the  quantities  of  the  variables 
to  be  input  with  no  concern  for  the  fact  that  the  relationships  among  variables  in  the  new 
circumstances  may  differ  from  those  included  ,  in  the  model.  A  methodological  approach 
recognizes  that  the  analysis  methodology  must  be  applied  to  each  new  set  of  circumstances 
and  the  relationships  present  in  those  conditions  identified. 

One  lesson  learned  from  the  present  study  is  that  while  proposed  weapon  systems, 
such  as  SAD  ARM,  may  be  similar  in  some  respects,  technologically  complex  system  have 
individually  unique  components,  elements,  associated  processes,  etc.  Therefore,  in  order  to 
identify  the  environmentally  related  issues  and  costs  associated  with  unique  systems,  a  system 
specific  analysis  must  be  accomplished.  For  this  reason,  the  development  of  a  methodology 
or  process  rather  than  the  development  of  a  model  or  computer  program  is,  in  our  opinion,  a 
superior  means  of  addressing  environmental  costs  over  the  life  cycle  of  proposed  weapon 
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systems.  Proposed  systems  have,  to  name  a  few,  differing  life  cycles,  production  processes, 
operational  requirements,  demilitarization  activities,  technological  components,  and 
component  materials.  The  environmental  activities  and  related  costs  that  will  be  necessary  to 
deal  with  these  differing  factors  must  be  uniquely  identified  in  any  attempt  to  address  those 
activities  and  costs.  There  are  no  "magic  buttons"  or  model  computer  programs  that  can  be 
used  to  generically  analyze  environmentally  related  activities.  If  such  buttons  or  programs 
were  to  be  developed,  they  would  of  necessity  be  project  or  product  specific  and  would 
require  a  complete  revision  in  order  to  apply  them  to  analyze  additional  projects  or  products. 
However,  development  of  a  methodology  that  is  based  conceptually  on  Activity  Based 
Costing  will  provide  the  guidance  and  framework  to  accomplish  the  necessary  unique  initial 
analysis  of  environmental  issues,  activities,  and  costs  of  uniquely  differentiated  proposed 
weapon  systems. 

5.2  Examination  of  production  contractor  and  subcontractor  activities  beyond  the 
"top"  level  of  production  are  necessary.  In  order  to  fully  identify  and  quantify  the  complete 
life  cycle  environmental  costs  for  a  product,  all  activities  directed  toward  the  production  of 
that  product  are  necessary.  If  the  environmental  costs  of  SADARM  are  to  be  more 
completely  identified,  then  the  time  and  resources  must  be  provided  to  examine  the 
subcontractor  and  other  levels  of  production  activity. 

5.3  The  Demilitarization  phase  of  the  life  cycle  must  be  examined  in  relation  to  the 
Demilitarization  Plan  that  is  developed  for  SADARM.  Because  demilitarization  will  take 
place  in  the  future,  identification  of  future  activities  and  their  costs  will  require  projections 
by  the  parties  that  will  accomplish  the  demilitarization  process.  Before  these  parties  can 
accomplish  any  such  projections,  the  plan  under  which  they  will  operate  must  be  specified. 

5.4  To  more  accurately  address  the  environmental  costs  of  the  Operations  and 
Support  phase  of  the  life  cycle,  the  actual  operational  training,  support,  and  logistics  plans  to 
be  accomplished  by  units  in  that  phase  should  be  examined.  In  the  case  of  the  SADARM 
munition,  the  existence  of  an  appropriate  surrogate  round  (i.e.,  the  conventional  155mm 
round)  made  analysis  of  this  area  possible  even  in  the  absence  of  any  specific  guidance 
regarding  operational  or  support  requirements. 

5.5  The  excellent  participation  in  this  study  by  contractor,  developmental  testing,  and 
operational  personnel  was  obtained  based  on  the  respective  unit’s  desire  to  be  cooperative 
with  the  military  units  that  directed  this  study.  For  this  reason,  the  cooperating  units  were 
required  to  commit  resources  to  this  study  that  would  have  been  employed  in  more  direct 
mission  support  activities.  If  environmental  life  cycle  cost  studies  are  to  be  carried  out  in  the 
future,  provisions  should  be  made  that  do  not  require  the  cooperating  units  to  "donate"  the 
resources  to  help  accomplish  those  studies.  While  the  present  study  in  no  way  suffered  due 
to  this  situation,  further  studies  that  consume  increasing  amounts  of  cooperating  unit 
resources  may  not  be  so  fortunate. 

5.6  The  concepts  of  Activity  Based  Costing  provide  a  framework  that  is  useful  for 
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identification  of  environmentally  related  activities  and  costs.  The  technique  of  storyboarding 
successfully  elicited  the  necessary  information  from  the  individuals  who  are  actually 
accomplishing  the  environmentally  driven  tasks  in  the  life  cycle.  The  application  of  that 
technique  in  a  group  setting  results  in  the  counterbalancing  of  any  bias  that  one  or  a  few 
individuals  may  have  in  regard  to  the  issues  being  addressed.  The  environmental  objective 
classification  scheme  appears  to  be  a  workable  scheme  for  classifying  environmental  costs  in 
regard  to  objectives.  There  is  some  evidence  that  this  classification  scheme  will  support 
management  decision  making  in  regard  to  the  levels  of  expenditures  in  relation  to  particular 
objectives  and  to  the  trade  offs  possible  between  those  expenditures. 


6.0  Definitions 

Life  Cycle  Phases: 

Production:  that  portion  of  the  life  cycle  in  which  the  product  is  created  from  its 
basic  components,  is  completed,  and  is  delivered  to  the  customer 

Operations  and  Support:  the  phase  of  the  life  cycle  in  which  the  item  (e.  g.,the 
SADARM  munition)  is  fielded  and  under  the  control  of  the  operating  units,  beginning  with 
receipt  from  the  contractor  and  ending  when  the  munition  is  removed  from  the  active 
inventory  for  demilitarization  or  disposal 

Demilitarization:  the  final  phase  of  the  life  cycle  during  which  the  item  (e.g.  the 
SADARM  munition)  is  removed  from  service  (a  particular  unit,  lot,  or  even  the  entire 
system)  and  is  decommissioned,  disassembled  (as  necessary),  and  disposed  of  in  an 
appropriate  manner 

Environmental  Cost  Objectives: 

Preventive:  costs  incurred  in  order  to  prevent  or  minimize  adverse  environmental 
events;  the  costs  of  upfront,  proactive  activities  and  steps  taken  to  address  environmental 
issues  prior  to  their  occurrence 

Detective;  costs  incurred  in  order  to  provide  surveillance  of  activities  and  tasks  to 
determine  if  an  adverse  environmental  event  has  occurred;  the  costs  associated  with 
monitoring,  inspecting,  and  testing  to  determine  the  occurrence  of  environmental  events  that 
require  further  action 

Corrective:  costs  incurred  in  order  to  restore,  remediate,  or  clean  up  the  results  of 
an  adverse  environmental  event;  costs  incurred  to  respond  to  an  adverse  environmental  event. 

Disposal;  costs  incurred  by  a  particular  function  or  activity  to  destroy  the  materials, 
wastes,  or  other  items  in  question  or  to  transfer  responsibility  for  those  materials,  wastes,  or 


other  items  to  another  entity. 


Compliance:  the  paperwork, 
prove  complianee  with  federal,  state, 


recordkeeping,  permitting,  and  reporting  necessary  to 
and  local  environmental  laws  and  regulations 


Figure  1 

SADARM  Environmental  Life  Cycle  Cost 
Cost  Summaries 

Production  Phase: 

Contractor  -  Aerojet  General 


Total  Cost  Analyzed 

$  15,873,854 

during  LRP 

Total  Environmental  Cost 

$ 

1,689,892 

during  LRP 

Environmental  as  a  %  of  Total 

10.64% 

Developmental  Test  and  Evaluation 

Total  Cost  Analyzed 

$ 

1,203,191 

FY  94  testing 

Total  Environmental  Cost 

$ 

188,465 

FY  94  testing 

Environmental  as  a  %  of  Total 

15.66% 

Operations  and  Support  Phase: 

Tactical  Operations 

Total  Cost  Analyzed 

$ 

2,633 

per  round  fired 

Total  Environmental  Cost 

$ 

783 

per  round  fired 

Environmental  as  a  %  of  Total 

29.75% 

Logistics  Support 

Total  Cost  Analyzed 

$ 

91 

per  round  fired 

Total  Environmental  Cost 

$ 

30 

per  round  fired 

Environmental  as  a  %  of  Total 

32.75% 

Range  Operations 

Total  Cost  Analyzed 

$ 

107 

per  round  fired 

Total  Environmental  Cost 

$ 

64 

per  found  fired 

Environmental  as  a  %  of  Total 

59.49% 

Environmental  Department 

Total  Environmental  Cost 

$ 

37 

per  round  fired 

Demilitarization  Phase: 

To  be  addressed  after  development  of  the  demilitarization  plan  for  SADARM. 
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iDevelopmental  Testing  •  Ammo  Processing 


Development  Testing:  Ammo  Processing 

Activity:  Inspection 
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Development  Testing:  Ammo  Processing 

Activity:  Administration 
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Development  Testing:  Ammo  Processing 

Activity:  Warehousing 
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Development  Testing:  Ammo  Processing 

Activity:  Salvage  Operations 
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Development  Testing:  Ammo  Processing 

Activity:  Ammo  Preparation 


Development  Testing:  Ammo  Processing 

Activity:  SOP  Preparation 


Development  Testing;  Ammo  Processing 
Activity:  Training 


Q. 

D 

O 


^  ^ 
O)  ^  CO 

00  9 


o  o  o  o 

CO 


> 

>  >  vp  vP  vP  nP 

*p: 

o  o  O  O  O  O  O 

^  ^irj  dodo 


OT  O  O 


Cj  >“  d 


o  c  •- 
<  ^  Q 

2  Q  = 

H  ^  "I 

(D  0) 

I  i 

E  8 

si 

~  LU 


SB? 

i  Eo 


«  O 

t  E  Q. 


>  n_  Q  (J  O  Q 


I 


Development  Testing:  Ammo  Processing 

Activity:  Test  Coordination 
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Development  Testing:  Ammo  Processing 

Activity:  Demilitarization 
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Developmental  Testing  Testing  Operations 

Activity:  Training 
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Developmental  Testing  Testing  Operations 

Activity:  Pre-Test  &  inspection 
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Developmental  Testing  Testing  Operations 
Activity:  Test  Firing 
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Developmental  Testing  Testing  Operations 

Activity:  Post  Test 
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Environmental  Life  Cycle  Cost  Analysis  Summary 

Developmental  Testing 
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Developmental  Testing  Environmental  Division 
Activity:  Inspection 
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Developmental  Testing  Environmental  Division 

Activity:  Field  Work 
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Developmental  Testing  Environmental  Division 

Activity:  Administration 
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Developmental  Testing  Environmental  Department 
Activity:  Technical  Compliance 
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Developmental  Testing  Environmental  Department 
Activity:  Technical  Support 
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Operations  and  Support  Function:  Operations 

Activity:  Planning  and  Preparation 
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Operations  and  Support  Function:  Operations 

Activity:  Tactical  Field  Operations 


o  Q- 

03  O 

-C  P 
o  in 

>  O) 

<D  S 

W  03 


■o 

g 


>  ro 

03 

s  ° 

o  c 
£ 


!i 

“S  E 

t:;  ro 


o  ^ 

E  03 

£  ‘t;5 
ro  c 
«+-  ro 
O  iz 

.2  c 


C-  W3 

.2  O 
t:  X 

•=  g> 

1  E 
c- 

^  .£ 
Q.  'cD 

t- 

W  "O 

.  c 
03  ro 
03  c: 

2  ro 

O  CL 
o  > 

11 

i  i 

12 
03 

^  03 

C 

CD  to 

c  .2 


•-  .b  CO 

o  c  > 


CM  >p 

CN  °  O 
03  CM 
<0-  CM 
CM 


^  9, 

03  Q- 
2-  CJ3 


w  > 

T3  O 

.2  ^ 


03° 


£  _ 

^  o 
03  ro 

.2  03 
£  £ 

*ro  xi 
in  ro 
03 

O  “ 

CO  C3. 

^  o  ro 

w 
c 


O  ^  CD  O)  r- 
CD  ^  ^  lO 


ro 

0 


03 


S  o 


w  -  c 

Q.  g  g  ro 

3  ro  o  a 


o  ( 

U  ' 


o 

U 


ro  "ir  ^ 
o  ^  ro 

H 

ro  ro 

°  I 
1° 
2  c 

■h:  UJ 
> 

C 


ro 

c 

03 

w 

3 

CT 

o 

c 

« 

0 

■> 

c 

ro 

o 

o 

O 

ro 

£ 

V-' 

H- 

Q. 

o 

o 

03 

w" 

c 

c 

3 

o 

<13 

a 

c 

2 

o 

0 

ro 

£ 

OT 

c 

Q. 

o 

ro" 

03 

c 

W 

c 

£ 

03 

c 

'a 

£ 

ro 

r- 

0 


ag 

»  J 


o 

ro 


0 
i 

O  -t-f 
WO? 
m  5 

S.2  o 


o 

U 


^  ^  ^  ^  ^ 
Q  ^  lo  lo  q  O  to 
<  .ro  CD  ^  LO  r-^  id 
M-  JD 

o  O 
^  P 


w 

ro 

> 

o 

0 

1q 

O 


*a 

c 

D 

o 


0 

•s  > 


03 
O 

>  C  _ 
r-  -P  .ro  ro 

2?  0  o  o  .2 
>  0-  Q  O  O  Q 

UJ 


Operations  and  Support  Function:  Operations 

Activity:  Recovery  from  Field  Operations 
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Operations  and  Support  Function:  Logistics 

Activity:  Planning  and  Preparation 
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Operations  and  Support  Function:  Logistics 

Activity:  Tactical  Field  Operations 
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Operations  and  Support  Function:  Range  Operations 

Activity:  Radio  and  Inspector  Operations 


Operations  and  Support  Function:  Range  Operations 
Activity:  Scheduling 


Operations  and  Support  Function:  Range  Operations 

Activity:  Planning  and  Safety 


Operations  and  Support  Function:  Range  Operations 

Activity:  Target  Operations 
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Operations  and  Support  Function:  Range  Operations 
Activity:  Supply  and  Support 
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Operations  and  Support 


4 


3 

LL 

O 

Q. 

a 

3 

CO 

ro  ^ 

g  ij 

.2  g 

2  - 
o  i? 
Q.  'oS 
O  DC 


Vp  Vp  Vp  vP  Vp 
^  ^ 
q  q  o  q  o 
^  If)  d  d  d 

CD 


4^  CM  ^  Tt  CD  CNJ 
O  <0-  CN 

CD 
Q. 

E 

•*-> 

to 

o 

O 


JD 

o 


0) 

a 

> 

H 


0) 

(D  0)  U 

4-  p  CO  (0 

C  o  —  to 

(D  O  Qj  a  o 

>  2  t  E  O- 


0 


^  0)  o  o  .52 
CL  Q  O  O  Q 


O 

O 


c  § 
E  o 
c  •“ 

E  ^ 

>  a 
c 

LU  to 

E  8 

1.9 

ID  to 
!> 
"to  Q 

4-' 

O 

h* 


E  to 
c  o 
o  U 


CD  — 

c  iS 

0^0 
E  51- 
c  -C  't; 
O  D  ° 

c 

LU 

*> 


O  O 

iT  o 


00 


q 

d 

o 


00 


II 

-O  II 

i  II 
E  11 
il 

Q*  II 


0 

.  o  O) 
D)  ™  C 

•iSH 

ro  C  Q. 


Demilitarization 
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